Novel mechanisms of regulation of IGF-1R action: functional and therapeutic implications.
The IGF-1R pathway is essential for the initiation and progression of many cancers. In contrast to other receptor tyrosine kinases involved in cancer, it is not frequently mutated or amplified. The classical model of signaling through the IGF-1R centers on ligand initiated kinase activation, allowing binding of adaptor molecules and downstream activation of the MAPK and PI3K pathways. The signaling is terminated through receptor ubiquitination and subsequent degradation. To date, therapies targeting IGF-1R have been designed solely aiming to block phosphorylation mediated signaling by preventing receptor-ligand interaction or by limiting kinase activation. Yet, the classical model is insufficient to explain receptor behavior induced by some IGF-1R inhibitors. This review advocates an updated model of IGF-1R signaling, accommodating the "classical" kinase signaling and the IGF-1R-kinase independent signaling thus providing the theoretical background for receptor downregulation induced by IGF-1R inhibitors. This model should be considered for future design of effective therapies targeting the IGF-1R pathway.